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DETAILED ACTION 

Priority 

1. Applicant's claim for benefit of foreign priority under 35 U.S.C. 1 19 (a) - (d) is 
acknowledged. 

The application is a 371 case of PCT/US04/01581 application filed on 4/12/2005 and 
has a foreign priority application filed on 1/17/2003. 



Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 - 3, 9 - 11 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Oh (U.S. Patent 2001/0048723). 

As per claim 1, Oh teaches a signal processing apparatus comprising: 
a source of a fixed rate digital signal (Oh: Para [0008] Line 4 - 5: a A/D conversion 
clock is a fixed rate clock, which is different from a symbol clock); 

a signal processor operating in a synchronous-sampling mode for producing a 
control signal representing a symbol rate (Oh: Para [001 1], Para [0024] and Para [0023] 
Line 3-5: (a) a synchronous-sampling mode is an operating mode where a A/D converter 
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takes samples coincident with the digital symbol locations, and (b) Oh teaches a steady symbol 
timing (i.e. a symbol rate) is restored at the A/D signal processor by synchronizing the A/D 
conversion clock (i.e. fixed-rate clock) with a symbol clock wherein a symbol is extracted (i.e. is 
sampled - to yield samples) in the original symbol location by interpolating the digital signal 
converted in the A/D conversion step, in accordance with the control of the timing processor (i.e. 
a control signal), and outputs a digital signal in which timing is restored (i.e. symbol timing / rate) 
and as such a carrier wave can be restored by correcting frequency and phase distortions of the 
symbol, which is extracted in the extracting step in accordance with a clock in which symbol 
timing / clock is restored); and 

an interpolator responsive to the control signal for processing the fixed rate 
digital signal to yield samples at the symbol rate (see the same rationale as above). 

As per claim 9, Oh teaches a method of signal processing comprising the steps of: 
receiving a plurality of digital values at a fixed rate of time (Oh: Para [0008] Line 4 - 
5: a A/D conversion clock is used as a fixed rate clock, which is different from a symbol clock, to 
produce a plurality of digital values at a fixed rate of time); 

receiving a control signal from a signal processor operating in a synchronous- 
sampling mode (Oh: Para [001 1] and Para [0024] and Para [0023] Line 3-5: (a) a 
synchronous-sampling mode is an operating mode where a A/D converter takes samples 
coincident with the digital symbol locations, and (b) Oh teaches a steady symbol timing (i.e. a 
symbol rate) is restored at the A/D signal processor by synchronizing the A/D conversion clock 
(i.e. fixed-rate clock) with a symbol clock wherein a symbol is extracted (i.e. is sampled - to 
yield samples) in the original symbol location by interpolating the digital signal converted in the 
A/D conversion step, in accordance with the control of the timing processor (i.e. a control 
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signal ), and outputs a digital signal in which timing is restored (i.e. symbol timing / rate) and as 
such a carrier wave can be restored by correcting frequency and phase distortions of the 
symbol, which is extracted in the extracting step in accordance with a clock in which symbol 
timing / clock is restored); and 

calculating a signal level by interpolating the signal level from the plurality of 
digital values (Oh: Para [0023] Line 3-5, Para [0011] and Para [0024]: the timing processor 
(i.e. w.r.t. the control signal) calculates timing errors to restore timing and, as a result, generates 
/ calculate a plurality of location signal levels which indicate the optimal symbol locations). 

As per claim 15, Oh teaches a signal processing apparatus comprising: 

a source of an analog signal (Oh: Para [0008] Line 4 - 5: a A/D signal processor has a 

source of an analog signal); 

an analog to digital converter for converting the analog signal to a fixed rate 

digital signal (Oh: Para [0008] Line 4 - 5: a A/D conversion clock is used as a fixed rate clock, 

which is different from a symbol clock, to produce a plurality of digital values at a fixed rate of 

time); 

a demodulator operating in a synchronous-sampling mode (Oh: Figure 1 / Element 
16, Para [001 1], Para [0024] and Para [0023] Line 3-5: (a) a Matched Filter is a demodulator 
and a synchronous-sampling mode is an operating mode where a A/D converter takes samples 
coincident with the digital symbol locations, and (b) Oh teaches a steady symbol timing (i.e. a 
symbol rate) is restored at the A/D signal processor by synchronizing the A/D conversion clock 
(i.e. fixed-rate clock) with a symbol clock wherein a symbol is extracted (i.e. is sampled - to 
yield samples) in the original symbol location by interpolating the digital signal converted in the 
A/D conversion step, in accordance with the control of the timing processor (i.e. a control 
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signal), and outputs a digital signal in which timing is restored (i.e. symbol timing / rate) and as 
such a carrier wave can be restored by correcting frequency and phase distortions of the 
symbol, which is extracted in the extracting step in accordance with a clock in which symbol 
timing / clock is restored); 

a processor for producing a control signal representing a symbol rate (see the 
same rationale as above); and 

an interpolator responsive to the control signal for processing the fixed rate 
digital signal to yield samples at the symbol rate by calculating a symbol value at a 
symbol location by interpolating a number of fixed rate samples adjacent to said symbol 
location and outputting the samples to the demodulator (Oh: Figure 2 & Para [0023] Line 3 
- 5, Para [001 1] and Para [0024]: an interpolator responsive to the timing processor (i.e. w.r.t. 
the control signal) calculates timing errors to restore timing and, as a result, generates / 
calculate a plurality of location signal levels which indicate the optimal symbol locations and as 
such a carrier wave can be restored by correcting frequency and phase distortions of the 
symbol, which is extracted in the extracting step in accordance with a clock in which symbol 
timing / clock is restored). 

As per claim 2, Oh teaches the interpolator processes the fixed rate digital signal to yield 
samples at the symbol rate by calculating a symbol value at a symbol location by interpolating a 
number of fixed rate samples adjacent to the symbol location (Oh: Para [001 1] and Para [0024], 
Para [0023] Line 3-5 and Para [0023] Line 3-5: (a) a synchronous-sampling mode is an 
operating mode where a A/D converter takes samples coincident with the digital symbol 
locations, and (b) Oh teaches a steady symbol timing (i.e. a symbol rate) is restored at the A/D 
signal processor by synchronizing the A/D conversion clock (i.e. fixed-rate clock) with a symbol 
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clock wherein a symbol is extracted (i.e. is sampled - to yield samples) in the original symbol 
location by interpolating the digital signal converted in the A/D conversion step, in accordance 
with the control of the timing processor (i.e. a control signal ), and outputs a digital signal in 
which timing is restored (i.e. symbol timing / rate) and as such a carrier wave can be restored by 
correcting frequency and phase distortions of the symbol, which is extracted in the extracting 
step in accordance with a clock in which symbol timing / clock is restored and (c) the timing 
processor (i.e. w.r.t. the control signal) calculates timing errors to restore timing and, as a result, 
generates / calculate a plurality of location signal levels which indicate the optimal symbol 
locations). 

As per claim 3 and 1 1 , Oh teaches the source of the fixed rate digital signal is an analog 
to digital converter (Oh: Para [0008] Line 4 - 5: a A/D conversion clock is used as a fixed rate 
clock, which is different from a symbol clock, to produce a plurality of digital values at a fixed 
rate of time). 

As per claim 10, Oh teaches the control signal from the signal processor is a symbol rate 
((Oh: Para [0011], Para [0024] and Para [0023] Line 3-5: (a) a synchronous-sampling mode is 
an operating mode where a A/D converter takes samples coincident with the digital symbol 
locations, and (b) Oh teaches a steady symbol timing (i.e. a symbol rate) is restored at the A/D 
signal processor by synchronizing the A/D conversion clock (i.e. fixed-rate clock) with a symbol 
clock wherein a symbol is extracted (i.e. is sampled - to yield samples) in the original symbol 
location by interpolating the digital signal converted in the A/D conversion step, in accordance 
with the control of the timing processor (i.e. a control signal), and outputs a digital signal in 
which timing is restored (i.e. symbol timing / rate) and as such a carrier wave can be restored by 
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correcting frequency and phase distortions of the symbol, which is extracted in the extracting 
step in accordance with a clock in which symbol timing / clock is restored)). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 4, 5, 7, 8, 12 13, 16, 17, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Oh (U.S. Patent 2001/0048723), in view of MacLean et al. (U.S. Patent 

2002/0110376). 

As per claim 4, 12 and 16, Oh does not disclose expressly the interpolator is a cubic 
interpolator. 

MacLean teaches the interpolator is a cubic interpolator (MacLean: Para [0136]). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to combine the teaching of MacLean within the system of Oh because (a) 
Oh teaches an interpolator responsive to the timing processor (i.e. w.r.t. the control signal) 
calculates timing errors to restore timing and, as a result, generates / calculate a plurality of 
location signal levels which indicate the optimal symbol locations (Oh: Figure 2 & Para [0023] 
Line 3-5, Para [001 1] and Para [0024]), and (b) MacLean teaches a interpolator can be design 
as a cubic interpolator (MacLean: Para [0136]). 
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As per claim 5, 13 and 17, Oh does not disclose expressly the interpolator is a linear 
interpolator. 

MacLean teaches the interpolator is a linear interpolator (MacLean: Para [0136]). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to combine the teaching of MacLean within the system of Oh because (a) 
Oh teaches an interpolator responsive to the timing processor (i.e. w.r.t. the control signal) 
calculates timing errors to restore timing and, as a result, generates / calculate a plurality of 
location signal levels which indicate the optimal symbol locations (Oh: Figure 2 & Para [0023] 
Line 3-5, Para [001 1] and Para [0024]), and (b) MacLean teaches a interpolator can be design 
as a linear interpolator (MacLean: Para [0136]). 

As per claim 7 and 19, Oh does not disclose expressly the interpolator is internal to an 
integrated circuit. 

MacLean teaches the interpolator is internal to an integrated circuit (MacLean: Para 
[0123] and [0122]). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to combine the teaching of MacLean within the system of Oh because (a) 
Oh teaches an interpolator responsive to the timing processor (i.e. w.r.t. the control signal) 
calculates timing errors to restore timing and, as a result, generates / calculate a plurality of 
location signal levels which indicate the optimal symbol locations (Oh: Figure 2 & Para [0023] 
Line 3-5, Para [001 1] and Para [0024]), and (b) MacLean teaches the interpolator is internal to 
an integrated circuit (MacLean: Para [0123] and [0122]). 
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As per claim 8 and 20, Oh does not disclose expressly the interpolator is implemented 
using software. 

MacLean teaches the interpolator is implemented using software (MacLean: Para [0123] 
and [0122]). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to combine the teaching of MacLean within the system of Oh because (a) 
Oh teaches an interpolator responsive to the timing processor (i.e. w.r.t. the control signal) 
calculates timing errors to restore timing and, as a result, generates / calculate a plurality of 
location signal levels which indicate the optimal symbol locations (Oh: Figure 2 & Para [0023] 
Line 3-5, Para [001 1] and Para [0024]), and (b) MacLean teaches the interpolator is 
implemented using software (MacLean: Para [0123] and [0122]). 

4. Claims 6, 14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Oh 
(U.S. Patent 2001/0048723), in view of Knutson et al. (U.S. Patent 5,878,088). 

As per claim 6, 14 and 18, Oh does not disclose expressly the interpolator is a piecewise 
parabolic interpolator. 

Knutson teaches the interpolator is a piecewise parabolic interpolator (Knutson: Column 
7 Line 1 -6). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to combine the teaching of Knutson within the system of Oh because (a) 
Oh teaches an interpolator responsive to the timing processor (i.e. w.r.t. the control signal) 
calculates timing errors to restore timing and, as a result, generates / calculate a plurality of 
location signal levels which indicate the optimal symbol locations (Oh: Figure 2 & Para [0023] 
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Line 3-5, Para [001 1] and Para [0024]), and (b) Knutson teaches a interpolator can be design 
as a piecewise parabolic interpolator (Knutson: Column 7 Line 1 - 6). 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to LONGBIT CHAI whose telephone number is (571)272-3788. The 
examiner can normally be reached on Monday-Friday 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim Y. Vu can be reached on 571-272-3859. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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